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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the 2-dimensional picture input device used for the image to a 
computer, an alphabetic character input or the image to facsimile, an alphabetic character input, or the image 
information input to the thing treating other image information. 
[0002] 

[Description of the Prior Art] Things for which a picture input device is used, such as an input of the image to use of 
facsimile or a computer, are spreading widely. In recent years, the thin film photosensor which used the thin film 
transistor (henceforth, TFT) for these picture input devices is developed. 

[0003] The basic structure of this thin film photosensor is indicated by JP,58-18978,A. As shown in drawing 4 , this 
irradiates light from the source electrode 6 and drain electrode 7 side in the thin film transistor used for the drive of a 
liquid crystal display, and amorphous silicon (a-Si) 4 is made to absorb it, and it takes out the source according to the 
amount of incident light, and the current between drains. An example of the property of this TFT for photosensors is 
shown in drawing 5 . It is desirable to use for it on this gate voltage condition especially, in the state of the time of an 
optical exposure (bright state) and dark, since change is remarkable on the current level at the time of gate-off of TFT. 
Moreover, since amorphous silicon is used for this photosensor, it is suitable for large-area-izing. 
[0004] Furthermore, the basic structure suitable for forming this type of photosensor into a two-dimension array is 
indicated by JP,2-8055,U. The outline is shown in drawing 6 and drawing 7 . Drawing 6 is cross-section structure. The 
capacity for TFT for switching and charge storages (storage capacitance) is prepared besides TFT of the same thin film 
photosensor application as the above. Drawing 7 showed this in the equal circuit. 
[0005] ** Charge storage capacitance by setting a switching transistor to ON first. 

** After turning off a switching transistor next, a charge charge discharges according to luminous intensity. This is for 
a photocurrent to flow between the source of a photosensor, and a drain. 

** After predetermined time amount, turn on a switching transistor again and charge storage capacitance. The charging 

current at this time is taken out and luminous intensity is detected. 

It is also possible to make it serve as charge actuation of ** and ** in this drive. 

[0006] In addition, in the above-mentioned official report, structure like drawing 8 which simplified the structure of 
drawing 6 further is also indicated. The point which can form TFT, TFT for switching, and storage capacitance of a 
photosensor application in the same process in these configurations is advantageous. For example, as shown in drawing 
9 , compared with the case where photo diode is used as a photosensor, the importance of this advantage is clear. That 
is, since the order of deposition of the film does not have consistency with it of TFT for switching in the case of photo 
diode, a production procedure becomes very complicated. 

[0007] As mentioned above, since the thin film photosensor using TFT by the conventional technique can be diverted 
as it is, it can say that the production approach of the conventional TFT for liquid crystal displays with easy and two- 
dimensional-izing covering a large area is very promising. 
[0008] 

[Problem(s) to be Solved by the Invention] However, the room which should improve remains in the property of the 
above-mentioned thin film photosensor. That is, in the current- voltage characteristic of TFT for photosensors as shown 
in drawing 5 , it is not desirable as a property of a sensor to stop ****** low. Therefore, it was the technical problem of 
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this type of photosensor to enlarge this ******. 
[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in this invention, gate- 
dielectric-film thickness of TFT for photosensors was made thicker than the gate-dielectric-film thickness of TFT for 
switching. Moreover, the interface of the gate dielectric film which is the channel field of a transistor, and amorphous 
silicon was formed on the same conditions by TFT and TFT for switching for photosensors. Therefore, the gate 
electrode of TFT for photosensors and TFT for switching was especially formed using the metal layer formed at 
another process. 
[0010] 

[Function] By thickening gate-dielectric-film thickness of TFT for photosensors, negative gate electric field reduce the 
effectiveness of suppressing the photocurrent which flows a channel, and can realize bigger ****** than before. 
Moreover, in that case, since the gate electrode of TFT for photosensors and TFT for switching is formed at another 
process, the gate-dielectric-film thickness of TFT for switching is kept comparable as the former, and the fall of a 
switching rate is not produced. 
[0011] 

[Example] Hereafter, drawing 1 explains the example of this invention. Drawing 1 is the sectional view of the thin film 
photosensor by this example. The production process of this photosensor is as follows. 
[0012] On a glass substrate 1, 200nm Cr is deposited by the sputtering method as a gate electrode 2 of TFT for 
photosensors, and patterning is carried out using the usual photolithography method. Subsequently, Si02 (300nm) of 
the 1st gate dielectric film 15 is deposited with a CVD method. Then, the gate electrode 102 for Switching TFT and 
one electrode 12 of storage capacitance are again formed Cr with a thickness of 200nm by the sputtering method. 
[0013] Next, the silicon nitride 4 (SiN) and the hydrogenation amorphous silicon (a-Si:H) as a semi-conductor layer 
which are the 2nd gate dielectric film 16 are deposited on the thickness of 300nm and 200nm with a CVD method, 
respectively, n mold a-Si:H5 for taking an ohmic conte baton is also deposited by the plasma-CVD method following 
the above-mentioned two-layer one still the more nearly same. Thickness is 40nm. 

[0014] A plasma-CVD method is a mono silane SiH4 in a vacuum housing. The gas used as the base is introduced, the 
plasma is formed by adding RF power and Si and hydrogen which this decomposed are deposited on a substrate. In this 
case, it is SiH4 although a-Si is formed. SiN will be formed if nitrogen and ammonia are introduced. Moreover, if a 
phosphine (PH3) is introduced, a-Si which doped the phosphorus which is n mold impurity can be formed. These serve 
as gate dielectric film and an ohmic contact layer. Patterning of the a-Si layer after film deposition is carried out. 
[0015] Next, the source electrode 6,106, the drain electrode 7,107, and the electrode 1 1 of another side of storage 
capacitance are formed. An electrode material uses the bilayer film of Cr and aluminum. Cr is a buffer layer for 
preventing the reaction of a-Si and aluminum, and aluminum is for the reduction in resistance of an electrode. Each 
thickness is lOOnm and 300nm. Patterning of the bilayer film of Cr and aluminum is carried out after this, and it is 
formed. In addition, it is n+, using as a mask the source and the drain electrode which were patternized. An a-Si:H layer 
is also etched. This serves as a self aryne process. 

[0016] Then, the protective coat 9 of TFT for switching and TFT for photosensors is formed using SiN by plasma CVD 
as a channel protective coat, and then, a light-shielding film 10 is formed above TFT for switching using 600nm of 
aluminum so that it may superimpose on a source drain electrode. That is, good actuation of TFT for switching is 
attained irrespective of bright state or a dark condition by this light-shielding film. 

[0017] Drawing 2 shows the current- voltage characteristic at the time of fixing the drain electrical potential difference 
of TFT for photosensors by this example to 10 V. Although gate-dielectric-film thickness showed this photosensor to 
drawing 5 , since it is thick about 2 times, gate electric field become small and it is large about single figure, without 
controlling especially ******. On the other hand, change of the dark current is small compared with this, and the light- 
and-darkness ratio is improved. 

[0018] Although drawing 3 arranged the thin film photosensor to two-dimensional, it is an equal circuit. Each pixel 
consists of TFT for photosensors, TFT for switching, and storage capacitance as mentioned above. A drain terminal is 
connected to one terminal of storage capacitance among three terminals for photosensors, it connects with another 
terminal of storage capacitance, and the source terminal is grounded. Moreover, a gate terminal is fixed to the electrical 
potential difference Vss with the electrical-potential-difference range (for example, less than [ -3V ]) which can secure 
a light-and-darkness ratio as shown in drawing 2 . About three terminals of TFT for switching, a gate terminal is 
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connected to a vertical-scanning line, and the drain terminal is connected to the horizontal scanning line. Moreover, the 
source terminal is connected to the drain terminal of TFT for photosensors. One terminal of a horizontal scanning line 
and storage capacitance is formed in the source, the drain electrode, and coincidence of TFT for switching, and a 
vertical-scanning line is formed in the gate electrode and coincidence of TFT for switching. Each horizontal scanning 
line is connected to a horizontal scanning circuit, and each vertical-scanning line is connected to the vertical-scanning 
circuit. 

[0019] The drive of this two-dimensional thin film photosensor is as follows. 

** all switching TFT first connected to the vertical-scanning line Gl — predetermined time tl only — it is made an ON 
state. The storage capacitance of each pixel is charged by this scan. 

** Next, time amount tl The above-mentioned amount of charge charges is read through each horizontal scanning lines 
Dl-Dm in between. As for this amount of charge charges, those size differs corresponding to the light and darkness of 
an image. How to read the amount of charges in this case is time amount tl. It is time amount tl to the approach of 
doing m division of and reading one by one for every horizontal scanning line (namely, read-out time amount per 
horizontal scanning line tl / m seconds), and read-out of each horizontal scanning line. It allots and there is the 
approach of reading the amount of charge charges of the pixel which stands in a row on the vertical-scanning line Gl to 
coincidence. In the photosensor by this invention, any method is possible. 
** Make into an OFF state all switching TFT connected to the vertical-scanning line Gl . 

[0020] ** all switching TFT connected to the vertical-scanning line G2 of the next step - predetermined time tl only - 
it is made an ON state and the same actuation as the above-mentioned ** is performed. 

** The above-mentioned ** - ** are similarly performed to the vertical-scanning line Gn, and read-out is completed. 
The read-out time amount per screen is nxtl . It is a second. 

[0021] Now, image reading by the photosensor is explained paying attention to the pixel connected to the vertical- 
scanning line Gl. ** x(n-l) tl after making switching TFT into an OFF state, until it is turned on next The charge with 
which TFT for photosensors was held during the second at storage capacitance is discharged. This amount of discharge 
charges is decided by the amount of the light which carries out incidence to a photosensor. This is image reading 
actuation. 

[0022] As explained above, this invention is the structure which can raise ****** in the TFT mold photosensor which 
used storage capacitance. In this semantics, this invention is not limited to the above-mentioned example, for example, 
a gate electrode - not only Cr but aluminum, and Ta — you may be — gate dielectric film — SiN and Si02 not only — 
you may be aluminum 203, Ta 205, or these combination. Moreover, the semiconductor material of TFT may be not 
only amorphous silicon but polycrystalline silicon. 
[0023] 

[Effect of the Invention] According to this invention, by thickening gate-dielectric -film thickness of TFT for 
photosensors in the TFT mold photosensor using storage capacitance, negative gate electric field reduce the 
effectiveness of suppressing the photocurrent which flows a channel, and can realize bigger ****** than before. 
Moreover, in that case, since the gate electrode of TFT for photosensors and TFT for switching is formed at another 
process, the gate-dielectric-film thickness of TFT for switching is kept comparable as the former, and the fall of a 
switching rate is not produced. Therefore, the miniaturization of the component configuration in a pixel and highly 
minute-ization of a pixel are realizable. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The explanatory view of the example of this invention. 

[Drawing 2] The current-voltage characteristic Fig. of TFT for photosensors by this invention. 

[Drawing 3] The representative circuit schematic of the two-dimensional thin film photosensor by this invention. 

[Drawing 4] The sectional view of the TFT mold photosensor by the conventional technique. 

[Drawing 5] The current-voltage characteristic Fig. of the TFT mold photosensor by the conventional technique. 

Prawing 6] Cross-section structural drawing of the thin film photosensor by the conventional technique. 

[Drawing 7] The representative circuit schematic of drawing 6 . 

[Drawing 8] The sectional view of the short form thin film photosensor by the conventional technique. 
[Drawing 9] The explanatory view of the sensor by the conventional technique using photo diode. 
[Description of Notations] 

1 [ ~ n mold amorphous silicon 6,106 / — A source electrode, 7,107 / - A drain electrode, 8 / — Incident light, 9 / - A 
protective coat, 10 / - 1 1 A light-shielding film, 12 / - The electrode for storage capacitance, 15 / — The 1st gate 
dielectric film, 16 / - The 2nd gate dielectric film. ] - A glass substrate, 2,102 - A gate electrode, 4 - Amorphous 
silicon, 5 
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